








Typ: LKN

Log: EAS Rev: AUJC

Total Depth: 50 ft. Northing: 644,900 ft. Drilling Method: Core Hole Diam.: 2.in.
Top Elevation:  9711.0 ft. Easting: 1,811,669 ft. Drilling Company: Salisbury Rod Diam.:
Vert. Datum: NAVD 88 Station: - Drill Rig Equipment:  Viper Hammer Type: Cathead
Horiz. Datum: Project Datum Offset: - Other Comments:
SOIL DESCRIPTION € |5 8 o . & | PENETRATION RESISTANCE (blows/foot)
Refer to the report text for a proper understanding of the =) o a 5 ) < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification a ; e °og a
lines indicated below represent the approximate boundaries 3 ) @ (O} ; @
between material types, and the transition may be gradual. o »n o 40 60
Note: Blow counts may be artificially high due - 11|ng 50/3" A
o (\9 12
to the presence of gravel, cobbles, and )
boulders. Q=
- Granodiorite boulder from 26.4 to 29.2 feet. o[\
- Driller noted sand based on drill action from oQ
29.2 to 30 feet. 0
- Granodiorite boulder from 30 to 33 feet, L0 o |
UCS (Point Load) = 12,300 psi Q(gy
- Granodiorite cobble from 35.7 to 36.2 feet. o sH
- Granodiorite boulder from 37 to 38.2 feet, OO
UCS (Point Load) = 8,300 psi o0 g
- Soft zone from 39 to 40 feet. -
O -
o <
L0
O -
0
© o
Oqe
- Circulation lost at 44.5 feet. O H
o =
) | |
O ~
oMa
[=]
50.0 50

BOTTOM OF BORING
COMPLETED 8/24/2011

55

ASTER LOG E 21-21116-031.GPJ SHAN WIL.GDT 12/20/12

LEGEND
Sample Not Recovered
Standard Penetration Test
Rock Core
Thin Wall Sample
Grab Sample

o432 -

NOTES

1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.

2. Groundwater level, if indicated above, is for the date specified and may vary.

3. USCS designation is based on visual-manual classification and selected lab testing.

0 20 40 60 80 100
B RQD (%) Recovery (%)

<& % Fines (<0.075mm)
@® % Water Content <—(use scale at top)

Plastic Limit |—@—] Liquid Limit ~

Index Galena Flood Repairs Project
Milepost 6.4 t0 6.9
Snohomish County, Washington
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December 2012 21-1-21116-031
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ASTER LOG_E 21-21116-031.GPJ_SHAN_WIL.GDT 12/20/12 Log: EAS  Rev:AJC  Typ: LKN

Total Depth: 50 ft. Northing: _ 644,972 ft. Drilling Method: Core Hole Diam.: 2.in.
Top Elevation:  881.0 ft. Easting: 1,811,663 ft. Drilling Company: Salisbury Rod Diam.:
Vert. Datum: NAVD 88 Station: - Drill Rig Equipment:  Viper Hammer Type: Cathead
Horiz. Datum: Project Datum Offset: Other Comments:
SOIL/ROCK DESCRIPTION € |5 8 o . & | PENETRATION RESISTANCE (blows/foot)
Refer fo the report text for @ proper understanding of he £ 12| 2| 5€ £ |a HammerWt & Drop: 140 Ibs /30 inches
b urface materials ddﬂgmmd The stratification o ; S o5 o
I indic: tdblwrp ent the pp xtmatb ndaries O N @ (_f)g @
between maten rial types o the tra ion may be gradual. o n Q1 20 40 60
TOPSOIL 05 Loizpyl
Gray to gray-brown, sandy GRAVEL, trace of o (V& //// .
silt; wet; predominantly cobbles and boulders, 299 / / /
clast-supported; (Qc) GP. o - | |
&k // / // //
SN T / .
[vq
OQ = U.N.LEEEEEEEEEEEEE
- Granodiorite cobble/boulder from 6.7 to 7.4 73 b‘jaG /// S s
feet, UCS (Point Load) = 30,200 psi S g /
Medium dense, brown, trace of gravel to ,
gravelly, slightly silty to silty SAND; wet; trace 1 l10*“
of organics; (Qal) SP-SM/SM. 15 5
N4
- Iron-oxide staining at about 14 feet.
RN 15
: . . 16.0 [ %
Medium dense, brown, fine sandy SILT to silty,
fine SAND, trace of clay; wet; non-plastic, 4 /
scattered pockets with iron-oxide staining, °
scattered organics; (Qvrl) ML/SM. ¢
Note: Blow counts are artificially high due to %
20.0 20
the presence of gravel, cobbles, and 5
boulders. c
- Scattered gravel, cobbles, and boulders =
below 17 feet. 22.8 H
S r 7
- Granodiorite boulder from 18.7 to 20 feet. JaE2 B % /,’//// /,’//
Medium dense, brown, sandy SILT, trace of il 25 %// ////’%}//
clay and fine gravel; moist; non-plastic, o ;’;.G] '
scattered seams of wet, silty sand; (Qvrl) ML. NEd B
: Yy (Qurl) Siss |}
Very dense, brown, slightly silty, sandy 5;
GRAVEL to slightly silty, gravelly SAND; wet; y U i ;
predominantly cobbles and boulders, N '
clast-supported; (Qe)eEs M/ SReSM. o ] // / EEESEEEEEEEEEEE? :
LEGEND 20 40 60 80 100
*  Sample Not Recovered [EH] Piezometer Screen and Sand Filter & RQOD (/) 7 Recovery (%)
Il Rock Core Bentonite-Cement Grout O o/oFlnes (<0.075mm)
5] Grab Sample BT Bentonite Chi ips/Pellets @® % Water Content <—(use scale at top)
I T standard Penetration Test Bentonite Grout
_ Index Galena Flood Repairs Project
Y  Ground Water Level in VWP Milepost 6.4 10 6.9
NOTES Snohomish County, Washington
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing. LOG OF BOR'NG B-7L
December 2012 21-1-21116-031
SHANNON & WILSON INC. FIG. A-9
vironmental Consultants Sheet 1 of 2
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Log: EAS Rev: AJC Typ: LKN

ASTER LOG E 21-21116-031.GPJ SHAN WIL.GDT 12/20/12

Total Depth: 50 ft. Northing: 644,972 ft. Drilling Method: Core Hole Diam.: 2.in.
Top Elevation:  881.0 ft. Easting: 1,811,663 ft. Drilling Company: Salisbury Rod Diam.:
Vert. Datum: NAVD 88 Station: - Drill Rig Equipment:  Viper Hammer Type: Cathead
Horiz. Datum: Project Datum Offset: - Other Comments:
SOIL/ROCK DESCRIPTION = |5 38 o . & | PENETRATION RESISTANCE (blows/foot)
Refer to the report text for a proper understanding of the c Qo a 5 2 < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification a S e °og a
lines indicated below represent the approximate boundaries 3 (/>)’ @ (O} ; @
between material types, and the transition may be gradual. o »n o 0 20 40 6%
- Granodiorite boulder from 22.8 to 23.8 feet. =1 . 7
- Granodiorite cobble from 24.1 10 24.6 feet. - / % oy
Smedorte bt from 2t 9 26 st | b3 ///////////////////////////////////////////
Note: Blow counts may be artificially high due OO ¢
to the presence of gravel, cobbles, and o\ 51 3%y 7’""""' """ 7 'M
bOU|derS ﬁ' ﬁﬁﬁ:ﬁﬁﬁ:ﬁﬁﬁ: LTI
Gray to gray-brown, trace to slightly sandy 0 § ] / ///
GRAVEL, trace of silt to gravelly SAND, trace J8 % ////////////////////////////////////////
of silt; wet; predominantly cobbles and e //// .
boulders, clast-supported; (Qc) GP/SP. o\ 8 g
- Granodiorite boulder from 36.7 to 38.7 feet. oo ,’f | | 40
) ] ) . (} § || ﬁﬁI
Granodiorite boulder from 41.4 to 43.6 feet. . o 1 ////////////%
o (8
OO | |
’ G g | 45
- Granodiorite boulder from 46.5 to 48.1 feet. o
ik
o H
50.0 ! 6 z 50 //
BOTTOM OF BORING '
COMPLETED 8/18/2011
55
LEGEND 0 20 40 60 80 100
*  Sample Not Recovered [EH] Piezometer Screen and Sand Filter & RQOD (,%) Recovery (%)
| I Rockcore N R Bentonite-Cement Grout < % Fines (<0.075mm)
5] Grab Sample BB Bentonite Chips/Pellets @® % Water Content <—(use scale at top)
I T standard Penetration Test U1 U] Bentonite Grout
Index Galena Flood Repairs Project
Y  Ground Water Level in VWP Milepost 6.4 10 6.9
NOTES Snohomish County, Washington
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing. LOG OF BOR'NG B-7L
December 2012 21-1-21116-031
SHANNON & WILSON, INC. FIG. A-9
Geotechnical and Environmental Consultants Sheet 2 of 2
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Total Depth: 56.1 ft. Northing: 645,332 ft. Drilling Method: Core Hole Diam.: 2.in.
Top Elevation:  936.0 ft. Easting: 1!812 085 ft. Drilling Company: Salisbury Rod Diam.:
Vert. Datum: ~ NAVD 88  Station: Drill Rig Equipment:  Viper Hammer Type: Cathead
Horiz. Datum: Project Datum Offset: Other Comments:
SOIL/ROCK DESCRIPTION € |5 8 o . & | PENETRATION RESISTANCE (blows/foot)
Refer fo the report text for @ proper understanding of he £ 2| 25| 52 £ |a Hammer Wt & Drop: 140 Ibs /30 inches
brf e materials ddllgmthd The stratification a2 | E E eg a
I indicated be: l ow represent the pp xtmat boundaries O N @ (G} @
between maten rial types o the tra ion may be gradual. o n Q1 20 40 60
TOPSOIL L
Very dense, brown, silty, gravelly SAND; wet; 0 ;
(Qc) SM.
Note: Blow counts may be artificially high due " T

Very dense, gray and brown, trace to slightly
silty, sandy GRAVEL,; wet; (Qc) GP/GP-GM.

- Granodiorite boulder from 4.4 to 7.2 feet.

- Granodiorite boulder from 10.8 to 12.2 feet,

UCS (Point Load) = 19,500 psi

- Granodiorite boulder from 12.2 to 13.6 feet.

Note: Blow counts are artificially high due to
the presence of gravel and boulders.

CONTINUED NEXT SHEET
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ASTER LOG_E 21-21116-031.GPJ_SHAN_WIL.GDT 12/20/12 Log: AJD  Rev: EAS  Typ: LKN

LEGEND
*  Sample Not Recovered
Il Rock Core
T Standard Penetration Test
[5Gl Grab Sample

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations a
2. Groundwater level, if indicated abov
3. USCS designation is based on visual-manual classification an

nd definitions.
e, is for the date specified and may vary.
d selected lab testing.

20 40

1 RQD (%) Recovery (%)

@® % Water Content

<—(use sc

ale at top)

Index Galena Flood Repairs Project
Milepost 6.4 t0 6.9
Snohomish County, Washington

LOG OF BORING B-9L

December 2012 21-1-21116-031
SHANNON & WILSON INC. FIG. A-10
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Typ: LKN

Log: EAS Rev: AUJC

ASTER LOG E 21-21116-031.GPJ SHAN WIL.GDT 12/20/12

between material types, and the transition may be gradual.

0 20 40 60

o

fine gravel; moist; locally slightly clayey,
abundant organics; (Qm) SM.

Very loose, dark brown, silty SAND, trace of
fine gravel; moist; abundant organics,
scattered slightly clayey silt seams; (Qm) SM.

\Very loose, dark brown, silty SAND, trace of /

3.5

Very loose, dark brown, fine gravelly, silty
SAND; wet; scattered to abundant organics,
scattered wood fragments; (Qal) SM. 7.0

Loose, gray-brown, slightly silty, sandy o

None Observed During Drilling

A4
GRAVEL; wet; trace of organics, wood Dl 2

fragments in core barrel at 7.5 feet; (Qal) o | |
GP-GM. ol s
o

Note: Blow counts are locally artificially high = | |
due to the presence of wood and gravel. < 6
V]2

Medium dense, brown to red-brown, slightly 14.5 NINS . =
gravelly to gravelly, silty SAND; wet; scattered b7
pockets with iron-oxide staining, scattered 16.5 1 &

cobbles; (Qal) SM. | |
Very dense, brown, slightly fine gravelly, sandy 5
SILT; wet; locally trace of clay, scattered 195 3

pockets with iron-oxide staining; (Qal) ML. R

Note: Blow counts are artificially high due to )y °
the presence of boulders. OQ o«

- Granodiorite boulder from 18.3 to 19.3 feet. o\ e
Very dense, gray GRAVEL,; wet; OQ n::

predominantly cobbles and boulders, o () “p |

clast-supported; (Qc) GP. R B

Note: Blow count is artificially high due to the O Zﬁ |

presence of boulders. S @ﬁ-lg | |

- Granodiorite boulder from 20 to 21.2 feet. OQ g B

- Granodiorite boulder from 23.3 to 24.3 feet. o (N ef |
- Granodiorite boulder from 27 to 28.4 feet. )N w
- Granodiorite bauidenfrorea8igto 29.9 feet. O (e

Total Depth: 40 ft. Northing: 645,582 ft. Drilling Method: Core Hole Diam.: 2.in.
Top Elevation:  875.0 ft. Easting: 1,812,217 ft. Drilling Company: Salisbury Rod Diam.:
Vert. Datum: NAVD 88 Station: - Drill Rig Equipment:  Viper Hammer Type: Cathead
Horiz. Datum: Project Datum Offset: - Other Comments:
SOIL DESCRIPTION = |5 o . & | PENETRATION RESISTANCE (blows/foot)
Refer to the report text for a proper understanding of the =) o 5 ) < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification a ; °og a
lines indicated below represent the approximate boundaries 8 ) (O} ; 8
4

76/11.5° &

/// / ////
/ /l’ //
////1??'////////,%////

//////////////////////////

LEGEND
Sample Not Recovered
Standard Penetration Test
Rock Core
Thin Wall Sample

= -

NOTES
1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
2. Groundwater level, if indicated above, is for the date specified and may vary.
3. USCS designation is based on visual-manual classification and selected lab testing.

20 40 80 100
B RQD (%) Recovery (%)
<& % Fines (<0.075mm)
@® % Water Content <—(use scale at top)

Index Galena Flood Repairs Project
Milepost 6.4 t0 6.9
Snohomish County, Washington

LOG OF BORING B-10L

December 2012 21-1-21116-031
SHANNON & WILSON, INC. FIG. A-11
Geotechnical and Environmental Consultants Sheet 1 of 2
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Total Depth: 40 ft. Northing: 645,582 ft. Drilling Method: Core Hole Diam.: 2.in.
Top Elevation:  875.0 ft. Easting: 1,812,217 ft. Drilling Company: Salisbury Rod Diam.:
Vert. Datum: NAVD 88 Station: - Drill Rig Equipment:  Viper Hammer Type: Cathead
Horiz. Datum: Project Datum Offset: - Other Comments:
SOIL DESCRIPTION € |5 8 o . &£ | PENETRATION RESISTANCE (blows/foot)
Refer to the report text for a proper understanding of the =) o a 5 ) < | A Hammer Wt. & Drop: 140 Ibs / 30 inches
subsurface materials and drilling methods. The stratification a ; e °og a
lines indicated below represent the approximate boundaries 3 ) @ (O} ; @
between material types, and the transition may be gradual. o »n o
T o 1 /.,// /.,//
o 0‘1 B B
2 ///////’/// ///////////// ///%/’
s _
o 6 ] 35 / //
© g
) | | // :::::::
Sk . /
() 34 ;
% N § 7
SR ///////////% |
40.0 3 N
BOTTOM OF BORING
COMPLETED 8/16/2011
45
50
<
g 55
[$)
3
3
(%]
g
0 20 40 60 80 100
< LEGEND 1 RQD (%) Recovery (%)
& *  Sample Not Recovered -
E' | Standard Penetration Test © °/° Fines (<0.075mm)
8_ I Rock Core @® % Water Content <—(use scale at top)
gl T Thin Wall Sample
% Index Galena Flood Repairs Project
2 Milepost 6.4 t0 6.9
& NOTES Snohomish County, Washington
3 1. Refer to KEY for explanation of symbols, codes, abbreviations and definitions.
§ 2. Groundwater level, if indicated above, is for the date specified and may vary.
§ 3. USCS designation is based on visual-manual classification and selected lab testing. LOG OF BORING B-1 OL
% December 2012 21-1-21116-031
o
E SHANNON & WILSON, INC. FIG. A-11
< Geotechnical and Environmental Consultants Sheet 2 of 2
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